Isolation and characterisation of two cDNAs encoding the neuromedin U receptor from goldfish brain.
Intracerebroventricular administration of neuromedin U (NMU) exerts an anorexigenic effect in a goldfish model. However, little is known about the NMU receptor and its signalling system in fish. In the present study, we isolated and cloned two cDNAs encoding different proteins comprising 429 and 388 amino acid residues from the goldfish brain based on the nucleotide sequences of human NMU receptor 1 (NMU-R1) and receptor 2 (NMU-R2). Hydropathy and phylogenetic analyses suggested that these two proteins were orthologues of NMU-R1 and -R2 of goldfish. We established two human embryonic kidney 293 cell lines stably expressing putative NMU-R1 and -R2, respectively, and showed that NMU induced an increase in intracellular calcium concentration ([Ca(2+)](i)) in these cells. We examined the presence of NMU-R1 and -R2 in the goldfish brain by western blotting analysis using affinity-purified antisera raised against peptide fragments derived from these receptors. NMU-R1-specific and NMU-R2-specific antisera detected a 49-kDa and 45-kDa immunopositive bands, respectively, in the brain extract. The mass of each band corresponded to that of the deduced respective primary structures. Reverse transcriptase-polymerase chain reaction analysis showed that NMU-R1 and -R2 transcripts were detected in several tissues. In particular, both mRNAs were strongly expressed in the goldfish brain. By contrast, NMU-R2 mRNA was also expressed in the gut. These results indicate for the first time that NMU-R orthologues exist in goldfish, and suggest physiological roles of NMU and its receptor system in fish.